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Organ-specific pathophysiology of CF: pancreas, intestine,
submucosal gland

- fluid or volume secretion problem - secreting epithelia lack significant Na+
conductance; when CI- transport is blocked in CF, Na+ (via passive flow through
the tight junctions) and water (following the salt transcellularly) is also eliminated.
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protein Function  Function Protein Stable
G542X (a) R1066C G551D R117H A455E ¢.120del23
394delTT (a) AS561E S549R R334W 3272-26A>G rF508del
1717-1G>A (b) F508del G1349D 3849 + 10 kb C>T

Fig. 3 Percent of patients having one (light) or two (dark) mutations belonging to mutation class | (panel A), 1l (panel B), IlI (panel C),
IV (panel D) or V (panel E) in different countries and regions. AT: Austria, BE: Belgium, BY: Republic of Belarus, ...

Scott C. Bell, Kris De Boeck , Margarida D. Amaral
New pharmacological approaches for cystic fibrosis: Promises, progress, pitfalls
Pharmacology &amp; Therapeutics, 2014

http://dx.doi.org/10.1016/j.pharmthera.2014.06.005



Pathway from Gene CYSTIC FIBROSIS

Mutation to Syndrome ¥
INFECTION, INFLAMMATION
vy
BLOCKED DUCTS
SYMPTOMS IMPAIRED MUCOSAL DEFENSE
* Salty sweat Av
* Intestinal block ALTERED SECRETIONS
* Fibrotic pancreas [
* Failure to thrive ION TRANSPORT
* Recurrent bacterial lung infections 4
*Staph, H. flu, Pseudomonas CFTR PROTEIN
* CBAVD /'y
* Filled sinuses CFTR DNA

® Gallbladder, liver



The UK Cystic Fibrosis Gene Therapy Consortium

Welcome to the UK CFGTC website. Qur aim is to develop gene therapy for Cystic Fibrosis (CF).

For more information on Cystic Fibrosis please click here.

Gene Therapy Multi-Dose Clinical Trial Update.

The Consortium are pleased to announce that all the CF patients participating
in the Multidose Gene Therapy Trial have now completed administration of
their gene therapy or placebo.

Measurements are still being collected from the last few patients, after which
the entire patient groups' samples will be analysed.

As the trial is a double-blind study we have no knowledge whatsoever about
the outcome at this stage, but once the results have been statistically assessed
they will be presented as planned at the North American CF Conference in
October.

Professor Eric Alton, May 2014

Wave |l Update.

The Wave 2 product (CF gene delivered by a virus) that the Consortium has
developed in parallel with Wave 1 over the last decade is now progressing rapidly.

We have chosen the final form of the virus that we will take into CF patients, have
learnt how to make the quantities that will be needed for the first clinical trial, and
have undertaken preliminary safety studies which have not shown any unexpected
problems.
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The next stage is to embark on a formal toxicology programme, aiming to be in a
first clinical trial in 2017.

Professor Eric Alton, February 2014
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Cystic fibrosis transmembrane conductance regulator gene mutation classes and therapeutic
approaches under study by the cystic fibrosis Therapeutics Development Network (CF-TDN).
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Degradation g

Class | Class Il Class lll Class IV
(nonsense mutations) (F508del) (G551D, others) (R117H)
PTC Suppressors Correctors (+ Potentiators) Potentiators Potentiators
(ataluren, aminglycosides) (lumacaftor, VX-661 (+ ivacaftor)) (ivacaftor) (ivacaftor)

Rowe S M et al. Thorax 2012;67:882-890

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved.
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Scott C. Bell , Kris De Boeck , Margarida D. Amaral

Pharmacology &amp; Therapeutics, 2014
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® F508del heterczygote
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Figure 2. Changes from Baseline through Week 48 in Sweat Chloride, According to Study
Group
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Figure 1. Changes from Baseline in Percent of Predicted FEV;, Respiratory Symptoms, and
Weight, and Time to the First Pulmonary Exacerbation. According to Study Group



lvacaftor and Lumacaftor

lvacaftor is not effective in patients with CF
with 2 copies of the F508demutation

Phase 2 compete — benefit in patients with 2
copies of DF508

Current Phase 3 Trials — will run until 2016

Another compound Vx 661 is currently in
Phase 2 trial (Adults only).
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Prevention of bronchiectasis in infants with CF
COMBATCF

Randomized double blinded placebo controlled
trial (Phase 111)

130 infants in Australia and New Zealand
Azithromycin liguid 10mg/kg from 3m to 3y

Main outcome is proportion of infants with CT
bronchiectasis at three years

Secondary outcomes include CFQOL, time to first
Exacerbation, #Exs, Pseudomonas infection

Study will run from April 2012 to December 2016
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CF - IDEA

2 hour glucose Glucose tolerance

< 7.8mmol/l Normal (NGT)

O 7.8mmol /| and |< limhpaifed(iGd)l

O011.1 mmol Diabetic (CFRD)

WHO Criteria




CF - IDEA

Deterioration in nutrition and lung function seen years
before CFRD diagnosis by current criteria

Peak glucose at anytime during OGTT linked to clinical
decline

Hameed et al identified a threshold glucose of
8.2mmol/L

New criteria for diagnosis of CFRD proposed based on
peak glucose with OGTT sampling every 30 mins

RCT recruited 18 patients

Treated with daily insulin detemir commencing at
0.1unit/kg



Current SCH Studies

CF gut inflammation study

Genetic modifiers for CF-related liver disease
study

Distal intestinal obstruction syndrome (DIOS)
study

Late diagnhosis Of CF

Quality improvement studies for sweat testing
and infection control.



The Future

e Appointment of a CF research nurse will
enable expansion of research program

 Working relationship with pharmaceutical
companies

* Role of the CF Parent Advisory Committee



Questions?



